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CLAIMS 



(57) [Claim(s)] 

[Claim 1] the beam to which it has a wedge mold beam splitter (7) and the compensation plate (9) substantially 
formed in the same wedge angle and thickness, and this compensation plate is led by the above-mentioned beam 
splitter (7) — the Michelson interferometer characterized by neutralizing a variation rate and a deflection. 
[Claim 2] The above-mentioned beam splitter (7) and the above-mentioned compensation plate (9) are the 
Michelson interferometer for which claim 1 characterized by being manufactured from the same plate was asked. 
[Claim 3] Said common plate is the Michelson interferometer for which had the function (*) to orient the same 
direction, and its back end section, and claim 2 characterized by being divided into a beam splitter and a 
compensation plate was asked after dissociating. 

[Claim 4] The function to orient said same direction is the Michelson interferometer for which claim 3 
characterized by being constituted by beveling was asked. 

[Claim 5] Said beam splitter plate (7) It is the Michelson interferometer which it was chosen for color correction 
when outgoing radiation of the direction of the rust angle which goes away was carried out, and asked for the 
reflected light beam claim 1 characterized in general by the thing of a beam splitter plate discharged by the 
symmetry from a core. 

[Claim 6] The thickness of said beam splitter plate (7) is the Michelson interferometer for which claim 1 
characterized by being specified that a multiple echo [ **** / un-] is not located on a detector (49) was asked. 
[Claim 7] A reflective means (47) is the Michelson interferometer for which claim 1 characterized by the ability to 
show the location distant from the interferometer block (59) an interference light was asked. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

This invention relates to an optical metering device and a detail at a laser interferometer. 

Interference of light is widely used for measurement of die length, and the measurement range of a fringe counter 
is made in 50 meters or more by the coherency of laser radiation into air. Radiation Mitsuhara most generally 
used is He Ne laser which is carrying out frequency stability. These equipments are easily available in the city, 
and a frequency is the range of the life of laser tubing, and do not change about from 1/108. [ many ] In case die 
length is measured with the wavelength of radiation in atmospheric air using an interferometer, amendment of the 
refractive index of air is needed. In order to enable amendment of this refractive index, and it calculates the 
amount of refractive indexes using Ed Wren's equation (Edlen's) by measuring atmospheric pressure, temperature, 
and humidity, current utilization of the two approaches of measuring directly using an interference refractometer 
is carried out. The error of 1/107 [ **] is accepted in the amount by which count was carried out [ above- 
mentioned ] as a refractive index of the above-mentioned air as a result of the comparison with the amount by 
which count was carried out [ above-mentioned ] f and the measured amount. This error can be reduced to 1/108 
by a refractive-index meter being used. 

The electric apparatus which analyzes the electrical signal generated from change of the optical path length can 
be used, and the resolution of a NANOMETA unit (sub-nanometric) can be given by using the interferometer 
equipment which can reduce failures, such as temperature, an oscillation, and an air current. On the other hand, it 
faces realizing high resolution to accuracy, and there is two fundamental equipment-constraint. 
Many interferometer equipments use polarization (used technique), in order to pull out the electrical signal 
demanded in order to carry out counting of the fringe returned from an optical outgoing end. While this signal 
becomes in sine in relation to the optical path difference, ideally, the direct current level of amplification degree 
and a quadrature phase shows 0. Actually, unlike an ideal, these signals add constraint in respect of accuracy on 
the occasion of decomposition in the precision of the NANOMETA unit by interferometer (this error) equipment. 
Since the thin film polarization beam splitter designed by the orthochromatic GONARU (incidence is carried out 
to parallel to crystal plate) polarization beam in which spacing was fully opened is difficult to receive, it is difficult 
for it to require alignment (precision) of the polarization azimuth for Mitsunari. However, the equipment which 
amends a lightwave signal electrically is possible actually, this is scanning the optical path of an interferometer 
with the amplification degree of a signal, at least one fringe by which many change of the both sides of direct 
current level was calculated, and trial phase, and is checking the simple harmonic quantity of an interferometer 
signal (from), and is attained. 

A sporadic echo also gives remarkable equipment-constraint to attaining the both sides of the precision in 
interferometer equipment, and resolution. The laser light source was contained in the coherent high beam 
[ **** / un-], i.e., interferometer signal, and is accompanied by the 1.6nm nonlinear error in the optical path 
length who occupies 10% by beam reinforcement and who was measured [ who were measured and was irregular- 
outputted ]. 

The interferometer (it considers as a NPL interferometer hereafter) with which the tabular beam splitter is used 
is indicated by British patent the 2012450B. The above-mentioned NPL interferometer is standard plaque TISU 
as this kind of an interferometer, and effect of reflective from the non-beam splitter side where standard 
antireflection coating is performed according [ or ] to the beam splitter to which WEJ JINGU (wedge-shaped dip) 
was given slightly is made as for it to min. Plaque TISU of the after-mentioned (related with the beam splitter 
[ WEJJINGU / beam splitter ]) is more useful to the problem of resolution. The equation of ROWERI (Rowley) () 
[ WRC ] Rowley"Single strength in two-beaminterferometers To with laser illumination"Optica Acta 16< 
1 969>1 59—1 68, divergence of a beam The Gaussian distribution produced because opening of the fringe drawn by 
the wedge of the arc for 1 +0.5 minutes and 1mm diameter intersects perpendicularly Becoming below the effect 
of the phase of the interferogram of the NANOMETA unit (nanometric) projected by sporadic echo on a 
photodetector is shown. 

However, WEJJINGU can remove the return of the new shelf problem, i.e., the week (refractive power is slight) 
prism from a beam splitter, produced by sporadic echo. In order that the divergence by this residual beam may 



adjust migration with a light beam and a machine shaft, it is the basis of conditions in which a beam splitter should 
be located, and is accompanied by the variation rate resulting from 45 degrees of incident angles over a plate. 
The beam splitter formed in special thickness and a wedge angle by acquiring the above-mentioned adjustment 
very difficult cannot make it cross in plaque TISU (prevented). In order to offer the resolving power of a 
NANOMETA unit, the interferometer equipment, the beam splitter, and compensation plate equipment containing 
a beam splitter plate are already devised. 

the beam to which according to this invention it has a wedge mold beam splitter and the compensation plate 
substantially formed in the same wedge angle and thickness, and this compensation plate is led by the above- 
mentioned beam splitter — the Michelson interferometer characterized by neutralizing a variation rate and a 
deflection is offered. 

This can adjust the both sides of the optical axis of equipment, and a machine shaft the optimal, before an 
interferometer block leaves integrative adjustment to equipment. 

The example of this invention is explained to a detail with reference to the following drawings. Drawing 1 shows 
roughly the Michelson interferometer about one example of this invention. Drawing 2 shows the beam splitter and 
compensation plate for the interferometer of drawing 1, and drawing 3 shows the interference measurement 
length equipment about another example of this invention. 

If a drawing is referred to, drawing 1 shows the Michelson interferometer containing a compensation plate. 
Incidence of the radiation from the source of laser is carried out to an interferometer as a laser beam 1. A laser 
beam 1 is divided into a transmitted beam 3 and the reflective beam 5 through the wedge shape prism 7. A 
transmitted beam 3 passes the wedge mold compensation plate 9, and is again returned to a beam splitter 
through the recursive reflector 1 1 (reaching) and the wedge mold compensation plate 9. with the recursive 
reflector 13, it is reflected further, and the reflective beam 5 passes a beam splitter 7 again, and a transmitted 
beam 3 reflects it — having had (beam) — it joins together — having — two interference (beam) 15 and 17 — 
#*##****. the beam according [ one plate which functions as a compensation plate ] to a beam splitter plate — a J 
variation rate and a deflection are neutralized. 

The magnitude which needs a beam splitter plate is 2-double-formed. This beam splitter plate is divided into ! 
PERT A and B of equal magnitude (drawing 2 a), and is used by the optical arrangement shown in drawing 2 b. 
Before it becoming important that directivity (arrangement of the edge shown by * in drawing) can be clarified 
about the beam splitter plate (some means) to which a beam is led, for example, cutting this, it is desirable to > 
bevel slightly the end (namely, a certain side) of two angles etc. 

This array makes meaningless the wedge angle and thickness of an orthochromatic GONARU plate (the need for 
amendment is removable). Since it reaches and this interferometer equipment discharges the advancing light 
beam which was reflected to the symmetry about the core of a beam splitter plate, even if it is the case where 
the direction of the wedge of a beam splitter plate is restricted by the array of a beam, color correction is always 
possible for it. This is useful also to the multi-wavelength light source. The echo of the main dispersion from the 
non-beam split side by which 19, 21, and 23 are **(ed) is shown to drawing 1 by the dotted line. ** which 
deviates from beams of light 2 and 3 — however, this is important and the edge of a beam splitter does not carry 
out incidence of the deflection of what kind of include angle between the main interference light and echo (light) 
1. On the other hand, it is the potential light source [ **** / un-] by change of two echoes which have low 
brightness relatively, and is arranged in the location which does not carry out incidence to a photodetector at 
about 1%, and it is useful in case the thickness of a beam splitter plate is several mm. 

There is a length measurement interferometer transformed by the reflector (shown in drawing 3) which can 
measure two interference lights left and offered as a sample from an interferometer block as another gestalt of 
this invention being added. 

With this equipment, the incidence laser beam 31 is divided into a transmitted beam 33 and the reflective beam 35 
through the wedge mold beam splitter 37. A transmitted beam 33 has the wedge mold compensation plate 39 
passed, and is led to the movable recursive reflector 41. After the reflective beam 35 has lambda/8 phase plate 
43 passed and is led to the recursive reflector 45, incidence of it is carried out to a beam splitter, a reflector 47 j 
carries out incidence of the both sides of a transparency interference light and a reflective interference light to 
the equal distance partition ******** photodetectors 49, 51, and 53 while being followed by the polarizer 55 and 
the beam splitter 57. 

This arrangement can lay important equipment in the interferometer block 59. ; 
The electric analysis of the optical-path-length signal which is supplied from an interferometer and which 
changes in sine can attain the precision and resolution of a NANOMETA unit. The scatter reflection which causes 
a mechanical error on the other hand is canceled by the precision of the optical arrangement to which the wave 
front of many scattered lights which reach a photodetector is inclined, and this equipment. 
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( — used technical) is used. While this signal becomes in sine in relation to the optical path difference, ideally, the 
direct current level of amplification degree and a quadrature phase shows 0. Actually, unlike an ideal, these signals 
add constraint in respect of accuracy on the occasion of decomposition in the precision of the NANOMETA unit 
by interferometer (this error) equipment. Since the thin film polarization beam splitter designed by the 
orthochromatic GONARU (incidence is carried out to parallel to crystal plate) polarization beam in which spacing 
was fully opened is difficult to receive, it is difficult for it to require alignment (precision) of the polarization 
azimuth for Mitsunari. However, the equipment which amends a lightwave signal electrically is possible actually, 
this is scanning the optical path of an interferometer with the amplification degree of a signal, at least one fringe 
by which many change of the both sides of direct current level was calculated, and trial phase, and is checking 
the simple harmonic quantity of an interferometer signal (from), and is attained. 

A sporadic echo also gives remarkable equipment-constraint to attaining the both sides of the precision in 
interferometer equipment, and resolution. The laser light source was contained in the coherent high beam 
[ **** / un-], i.e., interferometer signal, and is accompanied by the 1.6nm nonlinear error in the optical path 
length who occupies 10% by beam reinforcement and who was measured [ who were measured and was irregular- 
outputted ]. 

The interferometer (it considers as a NPL interferometer hereafter) with which the tabular beam splitter is used 
is indicated by British patent the 2012450B. The above-mentioned NPL interferometer is standard plaque TISU 
as this kind of an interferometer, and effect of reflective from the non-beam splitter side where standard 
antireflection coating is performed according [ or ] to the beam splitter to which WEJJINGU (wedge-shaped dip) 
was given slightly is made as for it to min. Plaque TISU of the after-mentioned (related with the beam splitter 
[ WEJJINGU / beam splitter ]) is more useful to the problem of resolution. The equation of ROWERI (Rowley) 0 
[ WRC ] Rowley"Single strength in two-beaminterferometers To with laser illumination"Optica Acta 16< 
1 969>1 59—1 68, divergence of a beam The Gaussian distribution produced because opening of the fringe drawn by 
the wedge of the arc for 1 +0.5 minutes and 1mm diameter intersects perpendicularly Becoming below the effect 
of the phase of the interferogram of the NANOMETA unit (nanometric) projected by sporadic echo on a 
photodetector is shown. 

However, WEJJINGU can remove the return of the new shelf problem, i.e., the week (refractive power is slight) 
prism from a beam splitter, produced by sporadic echo. In order that the divergence by this residual beam may 
adjust migration with a light beam and a machine shaft, it is the basis of conditions in which a beam splitter should 
be located, and is accompanied by the variation rate resulting from 45 degrees of incident angles over a plate. 
The beam splitter formed in special thickness and a wedge angle by acquiring the above-mentioned adjustment 
very difficult cannot make it cross in plaque TISU (prevented). In order to offer the resolving power of a 
NANOMETA unit, the interferometer equipment, the beam splitter, and compensation plate equipment containing 
a beam splitter plate are already devised. 

the beam to which according to this invention it has a wedge mold beam splitter and the compensation plate 
substantially formed in the same wedge angle and thickness, and this compensation plate is led by the above- 
mentioned beam splitter — the Michelson interferometer characterized by neutralizing a variation rate and a 
deflection is offered. 

This can adjust the both sides of the optical axis of equipment, and a machine shaft the optimal, before an 
interferometer block leaves integrative adjustment to equipment. 

The example of this invention is explained to a detail with reference to the following drawings. Drawing 1 shows 
roughly the Michelson interferometer about one example of this invention. Drawing 2 shows the beam splitter and 
compensation plate for the interferometer of drawing 1 , and drawing 3 shows the interference measurement 
length equipment about another example of this invention. 

If a drawing is referred to, drawing 1 shows the Michelson interferometer containing a compensation plate. 
Incidence of the radiation from the source of laser is carried out to an interferometer as a laser beam 1. A laser 
beam 1 is divided into a transmitted beam 3 and the reflective beam 5 through the wedge shape prism 7. A 
transmitted beam 3 passes the wedge mold compensation plate 9, and is again returned to a beam splitter 



through the recursive, reflector 1 1 (reaching) and the wedge mold compensation plate 9. with the recursive 
rjeflector 13, it is reflected further, and the reflective beam 5 passes a beam splitter 7 again, and a transmitted 
beam 3 reflects it — having had (beam) — it joins together — having — two interference (beam) 15 and 17 — 
********. the beam according [ one plate which functions as a compensation plate ] to a beam splitter plate — a 
variation rate and a deflection are neutralized. 

The magnitude which needs a beam splitter plate is 2-double-formed. This beam splitter plate is divided into 
PERT A and B of equal magnitude (drawing 2 a), and is used by the optical arrangement shown in drawing 2 b. 
Before it becoming important that directivity (arrangement of the edge shown by * in drawing) can be clarified 
about the beam splitter plate (some means) to which a beam is led, for example, cutting this, it is desirable to 
bevel slightly the end (namely, a certain side) of two angles etc. 

This array makes meaningless the wedge angle and thickness of an orthochromatic GONARU plate (the need for 
amendment is removable). Since it reaches and this interferometer equipment discharges the advancing light 
beam which was reflected to the symmetry about the core of a beam splitter plate, even if it is the case where 
the direction of the wedge of a beam splitter plate is restricted by the array of a beam, color correction is always 
possible for it. This is useful also to the multi-wavelength light source. The echo of the main dispersion from the 
non-beam split side by which 19, 21, and 23 are **(ed) is shown to drawing 1 by the dotted line. ** which 
deviates from beams of light 2 and 3 — however, this is important and the edge of a beam splitter does not carry 
out incidence of the deflection of what kind of include angle between the main interference light and echo (light) 
1. On the other hand, it is the potential light source [ **** / un-] by change of two echoes which have low 
brightness relatively, and is arranged in the location which does not carry out incidence to a photodetector at 
about 1%, and it is useful in case the thickness of a beam splitter plate is several mm. 

There is a length measurement interferometer transformed by the reflector (shown in drawing 3) which can 
measure two interference lights left and offered as a sample from an interferometer block as another gestalt of 
this invention being added. 

With this equipment, the incidence laser beam 31 is divided into a transmitted beam 33 and the reflective beam 35 
through the wedge mold beam splitter 37. A transmitted beam 33 has the wedge mold compensation plate 39 
passed, and is led to the movable recursive reflector 41. After the reflective beam 35 has lambda/8 phase plate 
43 passed and is led to the recursive reflector 45, incidence of it is carried out to a beam splitter, a reflector 47 
carries out incidence of the both sides of a transparency interference light and a reflective interference light to 
the equal distance partition ******** photodetectors 49, 51, and 53 while being followed by the polarizer 55 and 
the beam splitter 57. 

This arrangement can lay important equipment in the interferometer block 59. 

The electric analysis of the optical-path-length signal which is supplied from an interferometer and which 
changes in sine can attain the precision and resolution of a NANOMETA unit. The scatter reflection which causes 
a mechanical error on the other hand is canceled by the precision of the optical arrangement to which the wave 
front of many scattered lights which reach a photodetector is inclined, and this equipment. 



[Translation done.] 



